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SOLUTION: GaN material layers 2-6 are stacked on a sapphire substrate 1. A part 
of a crystal surface is dug to the n-type GaN layer 2. An n-side electrode 9 is 
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LED. A mask is patterned on the layer, ultraviolet rays are exposed, only a part 
to be left as the phosphor layer 7 is solidified, and an unnecessary part is 
removed. Orange light spectrum whose peak wavelength is 611nm is obtained in the 
light-emitting spectrum of the obtained light- emitting element. 
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CLAIMS 



[Claim ( s) ] 

[Claim 1] The light emitting device characterized by carrying out the laminating 
of the fluorescent substance which is excited by luminescence of this light 
emitting diode by the front face which takes out the light of the chip of a light 
emitting diode, and emits fluorescence. 

[Claim 2] The light emitting device characterized by carrying out the laminating 
of the layer containing the fluorescent substance which is excited by 
luminescence of this light emitting diode by the front face which takes out the 
light of the chip of a light emitting diode, and emits fluorescence. 
[Claim 3] The light emitting device characterized by mixing with said fluorescent 
substance two or more kinds of fluorescent substances which have a different 
luminescence peak, and using them for it in a light emitting device according to 
claim 1 or 2 . 

[Claim 4] The light emitting device characterized by forming an electrode in the 
front face of the layer which the layer containing said fluorescent substance or 
fluorescent substance has conductivity in a light emitting device according to 
claim 1 to 3 , and contains this fluorescent substance or a fluorescent substance. 

[Claim 5] Setting to a light emitting device according to claim 1 to 4 , light 
emitting diode is III. Light emitting device characterized. by being constituted 
by the ingredient of a group nitride system and emitting light in ultraviolet 
rays as an excitation light. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light emitting device which 
enabled it to emit light in various colors, combining light emitting diode and a 
fluorescent substance organically. 
[0002] 

[Description of the Prior Art ] Conventionally , light emitting diode (LED) is well 
used for the light light emitting device for a display. With the ingredient which 
uses LED for a luminous layer, luminescence wavelength is decided and the sharp 
homogeneous light of an emission spectrum is acquired. It was - **-like [ LED 
currently used conventionally / the red LED of an AlGaAs system, and green LED of 
a GaP system ] , and blue LED of a GaN system joined this recently, and the full 
color display according [ the three primary colors of red, blue, and a green 
light ] to a set and LED was attained. 

[0003] The luminescence device using a fluorescent substance is used as what, on 
the other hand, obtains luminescence of various colors, and white and neutral 
colors. The fluorescent lamp which made the ultraviolet rays emitted by low 
voltage mercury discharge the excitation light source is widely used for the 
luminescence device using a fluorescent substance. 
[0004] 

[Problem (s) to be Solved by the Invention] LED needed to be used combining LED 
created by different ingredient system, in order to obtain luminescence of 
various colors, and white and neutral colors, since luminescence wavelength was 
decided for every ingredient as mentioned above and only the homogeneous light is 
acquired, while there are small, a light weight, a low power, and an advantage of 
being long lasting. However, since the listing device and process unit of a 
crystal which are different for every ingredient system in order to create LED of 
a different ingredient system were needed, great costs, an effort, time amount, 
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and a technique needed to be accumulated. 

[ 0005] Moreover , in order to take out white and neutral colors with one LED, the 
chip which consists of an ingredient with which plurality differs needed to be 
carried in one LED, and when there was' a problem of if the structure of LED is 
complicated, manufacture is difficult, therefore it is expensive or fine tuning 
of a tint is difficult, the drive circuit had to be changed for every property of 
LED. For this reason, LED is unsuitable for an application which needs white and 
one kind of neutral colors, and was used for it until now only at the display of 
primary lights. 

[0006] Although there was no fault like the light emitting diode mentioned above 
from delicate adjustment of a tint being possible with this point because a 
fluorescent lamp changes the class of fluorescent substance, since the discharge 
tube was required, there was a problem that the power circuit for lighting was 
required, difficultly [ a miniaturization ] . Moreover, there was also a problem 
that a life was short compared with LED. 

[0007] The purpose of this invention is to cancel the trouble of the conventional 
technique mentioned above and offer the light emitting device which can give off 
the light of various tints which were easy structure, and were not made until 
now, harnessing the advantage of LED. 

[0008] 

[Means for Solving the Problem] Invention according to claim 1 is a light emitting 
device characterized by carrying out the laminating of the fluorescent substance 
which is excited by luminescence of this light emitting diode by the front face 
which takes out the light of the chip of a light emitting diode, and emits 
fluorescence . 

[0009] What emits the fluorescence of desired wavelength is chosen and used for a 
fluorescent substance by making luminescence of LED into excitation light. If 
this excites a fluorescent substance by luminescence of LED, the light of the 
luminescent color of light emitting diode and the different luminescent color can 
be given off. Therefore, the light emitting device of various tints which are not 
obtained can be obtained at LED with the easy structure where it is only to 
change the fluorescent substance which carries out a laminating to a chip front 
face, without changing the class of LED, i.e., an ingredient. Moreover, an 
excitation beam of light can be efficiently used by carrying out the direct 
laminating of the fluorescent substance on an LED chip. 

[0010]As the excitation light source of a fluorescent substance, there are an 
X-ray, an electron ray, ultraviolet - a visible ray, etc. In this invention, the 
ultraviolet rays emitted by LED - a visible ray are used as an excitation light. 
The fluorescent substance which is excited by ultraviolet rays and emits the 
light on the ultraviolet-rays luminescence LED created especially using the GaN 
system crystal, For example, Y2 03 : Eu (luminescent color: red) and 3 (Sr, Mg, 
Ba) 2 (Po4) (luminescent color: sour orange), ZnS:Cu (luminescent color: green), 
3Sr3 2 (Po4) and CaC12Eu2+ (luminescent color: blue) , halo phosphate system 
fluorescent substance : (by changing the ratio of F and Cl in Sb3+ of an 
activator, Mn2+, and a parent) the laminating of it being possible to change until 
blue white - ** white etc. is carried out, and it uses. Moreover, the well-known 
fluorescent substance which emits fluorescence colors other- than these can also 
be used. 

[0011] Invention according to claim 2 is a light emitting device characterized by 
carrying out the laminating of the layer containing the fluorescent substance 
which is excited by luminescence of this light emitting diode by the front face 
which takes out the light of the chip of a light emitting diode, and emits 
fluorescence. Since it becomes possible to carry out the laminating of the 
fluorescent substance content layer using the crystal production process of light 
emitting diode, and the same process in carrying out the laminating of the layer 
containing a fluorescent substance rather than carrying out the laminating of the 
fluorescent substance to a direct chip side, simplification of a production 
process can be attained. 

[0012] Invention according to claim 3 is a light emitting device characterized by 
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mixing with said fluorescent substance two or more kinds of fluorescent 
substances which have a different luminescence peak, and using them for it in a 
light emitting device according to claim 1 or 2 . If two or more kinds of 
fluorescent substances which have a different luminescence peak are mixed and are 
used, light with two or more luminescence peaks can be given off, and neutral 
colors will also be obtained easily. 

[ 0013 ] Invention according to claim 4 is a light emitting device characterized by 
forming an electrode in the front face of a layer on which the layer containing 
said fluorescent substance or fluorescent substance has conductivity, and 
contains this fluorescent substance or a fluorescent substance in a light 
emitting device according to claim 1 to 3 . When an electrode is formed on a 
fluorescent substance using a fluorescent substance with conductivity, 
luminescence can be efficiently obtained by energizing to LED through a 
fluorescent substance, without deleting the luminescence area of a fluorescent 
substance with an electrode. 

[ 0014 } Setting invention according to claim 5 to a light emitting device according 
to claim 1 to 4 , light emitting diode is III. It is the light emitting device 
characterized by being constituted by the ingredient of a group nitride system 
and emitting light in ultraviolet rays as an excitation light. Ill which emits 
light in ultraviolet rays When the light emitting diode which consisted of 
ingredients of a group nitride system is used, the luminous efficiency of a 
fluorescent substance becomes good. 

[0015) 

[Embodiment of the Invention] The gestalt of operation of this invention is 
explained using a drawing below. Drawing 1 is structural drawing of the light 
emitting device by the gestalt of this operation. 

[0016] In order to produce this light emitting device, first, metal-organic 
chemical vapor deposition (MOVPE law) is used on silicon on sapphire 1, and the 
laminating of the Si dope n mold GaN layer 2, the Si dope n mold AlGaN layer 3, 
the undoping GaN layer 4, the Mg dope p mold AlGaN layer 5, and the Mg dope p 
mold GaN layer 6 is carried out to this order. The crystal which carries out a 
laminating adds heat treatment in nitrogen-gas-atmosphere mind in order to make 
Mg dope layers 5 and 6 form into p mold. In addition, it is well-known, for 
example, the technique which carries out the laminating of these GaN(s) system 
ingredient, grows, and creates LED is Appl . Physics . Letter 64 (13), 1994, 
ppl687-1689ya, J. Crystal Growth It is indicated in detail by 145(1994) pp 911-917 
etc . 

[0017] If a part of crystal front face is investigated until it reaches the n mold 
GaN layer 2 by etching, and the p lateral electrode 8 is formed [ in the phase 
where added heat treatment and Mg dope layers 5 and 6 were made to form into p 
mold, ] on the n mold GaN layer 2, respectively on the n lateral electrode 9 and 
the p mold GaN layer 6, the GaN system LED of DH (double hetero) structure will 
be made. In this way, if bonding of the wire 10 is carried out and it is 
energized to the electrodes 8 and 9 of created LED, luminescence corresponding to 
the band structure of a barrier layer will be obtained. In the example of a 
gestalt of this operation, ultraviolet-rays luminescence with a peak wavelength 
of 3 60nm corresponding to the bandgap energy of GaN was obtained by having used 
the barrier layer as the undoping GaN layer 4. The obtained emission spectrum is 
shown in drawing 2 . 

[0018]The light emitting device which starts the gestalt of operation of this 
invention which emits light as an excitation light in ultraviolet-rays 
luminescence of this LED was produced as follows. On the GaN system LED created 
by the above-mentioned approach, it is fluorescent substance Y2 03 . : The powder 
of Eu3+ was mixed with polyvinyl alcohol, and the spin coat of what carried out 
minute amount ****** distribution of the dichromate was carried out. The mask 
pattern was covered over this, ultraviolet-rays exposure was performed, only the 
part to leave as a fluorescent substance layer 7 was solidified, and the 
unnecessary part was flushed by the organic solvent. In order to remove an 
unnecessary organic solvent at the end, it was made to dry in a 2 00 -degree C 
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dryer. In this way, the emission spectrum of the created light emitting device is 
shown in drawing 3 . Luminescence was a sour orange with a peak wavelength of 
611nm. 

[0019]With the same approach, they are 3Sr3 2 (Po4) and CaC12 to a fluorescent 
substance ingredient. : The emission spectrum of the light emitting device 
created using Eu2+ is shown in drawing 4. The emission spectrum of this light 
emitting device was blue with a peak wavelength of 452nm. 
[0020] Furthermore, they are 3calcium3 2 (Po4) and calcium (F, CI) 2 to a 
fluorescent substance ingredient with the same approach. : The emission spectrum 
of the light emitting device created using Sb3 + and Mn2+ is shown in drawing 5. 
The emission spectrum of this light emitting device had two peak wavelength, 
480nm and 576nm, and was the white light. 

[0021] Thus, the light emitting device of various colors can be obtained by 
carrying out the laminating of the different fluorescent substance ingredient on 
LED completely created with the same ingredient and structure. 

[0022]Next, the example of structure of a light emitting device in case a 
fluorescent substance layer has conductivity is described using drawing 6. 

[ 0023 ] Laminating growth of the GaN system ingredient layers 2-6 was carried out 
on the silicon on sapphire 1 for creating the ultraviolet-rays luminescence LED 
by the same approach as ****, heat treatment was added to this, and p type layer 
6 was made to form into low resistance. Furthermore on it, the ZnS:Cu layer 17 
was grown up as a fluorescent substance layer by vapor growth. Then, it 
investigated until it reached the n mold GaN layer 2 by etching in - section on 
the front face of a crystal of a crystal using the photolithography technique and 
the reactant gas-phase-etching (RIE) technique, and the p lateral electrode 8 was 
formed on the n lateral electrode 9 and the ZnS : Cu layer 17 on the n mo 1 d GaN 
layer 2, and the light emitting device was created. This light emitting device 
showed green luminescence with a peak wavelength of 530nm. Thus, when a 
fluorescent substance layer has conductivity, it is also possible to form an 
electrode 8 on a fluorescent substance layer. 

[0024 ] By the conventional LED, the light emitting device of the tint which was 
not able to be realized is obtained easily, employing efficiently the advantage 
of small, a light weight, a low power, and LED of being long lasting, as it is, 
since light emitting diode and a fluorescent substance were organically combined 
according to the operation gestalt of this invention as stated above. 

[ 0025] Moreover , since there is little equipment which needs for manufacture what 
had to change the ingredient for every luminescent color, had to arrange the LED 
manufacturing installation for every ingredient in order to produce the light 
emitting device of various colors in the former, and had to start the 
manufacturing technology, and it ends, since the light emitting device of various 
colors can be easily obtained by changing only a fluorescent substance ingredient 
with the same structure, and a production process can be simplified, a 
manufacturing cost can be reduced sharply. 

[ 002 6] Moreover , since the property of LED which gives off excitation light does 
not change even if it changes a fluorescent substance ingredient, an electrical 
property is the same and the light emitting device from which only a fluorescence 
color differs can be obtained easily. For this reason, in case it uses combining 
the component from which the luminescent color differs, conventionally, all the 
things that had to change the drive circuit for every property of LED can make 
light emit in the same drive circuit now, and simplification of a drive system 
can be attained. 

[ 0027 ] Furthermore , since neutral colors and white are obtained easily, it is 
applicable also to fields, such as lighting with which LED was not used until 
now. 

[0028] In addition, as long as the **** fluorescent substance for light emitting 
devices is excited by luminescence of LED and emits fluorescence, any are 
sufficient as it. Moreover, the ingredients (luminous paint etc.) which emit the 
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light which is excited by luminescence of LED and does not shine are also 
contained in a fluorescent substance ingredient here. 

[0029] The ingredient of LED which emits excitation light, and structure are not 
limited to a specific thing that what is necessary is just to choose a what is 
the the best for excitation of fluorescent substance, for example, AlGaAs , and 
GaP system etc. according to the fluorescent substance to be used. However, as an 
excitation light of a fluorescent substance, the ultraviolet rays are more 
efficient and, for the moment, a GaN system ingredient is the most efficient than 
the light as an ingredient of LED which emits ultraviolet rays. 

[0030] According to excitation luminous intensity and the rate of excitation light 
absorption of a fluorescent substance, the spreading thickness of a fluorescent 
substance should just choose an optimum value, and is not limited. 

[0031] in addition -- that the fluorescent substance which carries out a 
laminating to an LED chip carries out the laminating only not only of the 
approach by spreading which was stated with the gestalt of operation but the 
fluorescent substance by direct vacuum evaporationo or the spatter **** a chip 
top Si02 aluminum 203 etc. in case a laminating is carried out with a CVD 
method, the laminating of the fluorescent substance can be doped and carried out. 
It is also possible to prepare the film for controlling a protective coat and the 
rate of optical refraction in the fluorescent substance layer front face of a 
light emitting device. 

[0032] The light emitting device concerning this invention can be used for the 
same application as LED conventionally used widely as a component for a display, 
and also it can be broadly applied even to the annunciator and floodlight of a 
device for which the luminescent color needs the multiple color for which LED was 
not used until now since the light emitting device of neutral colors is obtained. 

[0033] 

[Effect of the Invention] According to this invention, the light of various tints 
containing the white which was not able to be realized, and neutral colors can be 
emitted at the conventional LED with the easy structure of exciting the 
fluorescent substance which carried out the laminating to LED, and making it emit 
light by LED, employing efficiently the advantage of small, a light weight, a low 
power, and LED of being long lasting, as it is. Moreover, light can be emitted in 
various colors only by not changing the ingredient or structure of LED but 
changing a fluorescent substance ingredient. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]It is drawing showing the structure of the light emitting device 
concerning the example of a gestalt of operation of this invention. 
[Drawing 2] It is the emission spectrum of the GaN system ultraviolet rays LED. 

[Drawing 3] It is Y2 03 to a fluorescent substance. : It is the emission spectrum 
of the light emitting device concerning the example of a gestalt of operation of 
this invention created using Eu3+. 

[Drawing 4] They are 3Sr3 2 (Po4) and CaC12 to a fluorescent substance. : It is 
the emission spectrum of the light emitting device concerning the example of a 
gestalt of operation of this invention created using Eu2+. 

[Drawing 5] They are 3calcium3 2 (Po4) and calcium (F, CI) 2 to a fluorescent 
substance. : It is the emission spectrum of the light emitting device concerning 
the example of a gestalt of operation of this invention created using Sb3 + and 
Mn2+ . 

[Drawing 6] It is drawing showing the structure of the light emitting device 
concerning the example of a gestalt of other operations of this invention. 
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[Description of Notations] 

1 Silicon on Sapphire 

2 N Mold GaN Layer 

3 N Mold AlGaN Layer 

4 GaN Barrier Layer 

5 P Mold AlGaN Layer 

6 P Mold GaN Layer 

7 Fluorescent Substance Layer 

8 P Lateral Electrode 

9 N Lateral Electrode 
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